ABSTRACT
INTRODUCTION
Coronary artery disease (CAD) is a main cause of mortality worldwide; it increases with obesity and its associated co-morbidities. Coronary artery bypass graft (CABG) surgery still is the best treatment for multi-vessel and left main disease when considering the survival, improved ventricular function, freedom from recurrent angina, and reintervention [Taggart 2006] . Malnutrition is a serious problem in public health with prevalence rates between 30% to 70% in hospitalized patients [Kamath 1986 ], which has a bad influence on the cardiovascular system, immunological system, endocrine system, gastrointestinal system, and on the healing process during the recovery period [Cederhdm 1993 ].
Malnutrition is widespread among patients with cardiovascular diseases and is related to adverse postoperative outcomes. Furthermore, malnutrition occurs in 10% to 25% of patients undergoing cardiac surgery [Van Venrooji 2008] . Several different tools have been developed for nutritional screening. Controlling nutritional status score (CONUT) and prognostic nutritional index (PNI) are the most widely used tools.
In this study, we evaluate the negative effect of malnutrition using nutritional screening scores CONUT and PNI on patients undergoing CABG surgery.
MATERIALS AND METHODS
The present study included 149 patients (>18 years) undergoing CABG between May 2017 and May 2018. Among these patients, 119 (79.9%) were male and 30 (20.1%) female. Their ages ranged between 19 years to 79 years (mean 59.1). There were associated diseases, including diabetes mellitus in 51 (34.2%) patients, hypertension in 54 (36.2%), peripheral arterial disease in seven (4.7%), chronic renal failure in six (4.0%), and miscellaneous systemic diseases in 25 (16.8%) patients. Demographical data of the patients are shown on Table 1 .
The patients were classified using CONUT and PNI, according to their nutritional status and nutritional risk. The calculation of CONUT is serum albumin (g/dL) + total lymphocyte count (per mL) + total cholesterol (mg/ dL). The calculation of PNI is 10 x serum albumin (g/dL) + 0.005 x total lymphocyte count (per mL). Both CONUT and PNI scores were used as nutritional predictors. The patients were classified into three different malnutrition groups; they were named mild, moderate, and severe. PNI and CONUT scores of the patients were calculated and presented on Table 2 .
Postoperative complications were defined complications observed during the hospital stay following bypass surgery. These complications included hemorrhage, renal, neurological, and pulmonary problems. Mortality was defined as in-hospital mortality following bypass operation. The study protocol was approved by the S.B.Ü.İstanbulTraining and Research Hospital Ethics Committee. The study was conducted in accordance with the principles of the Declaration of Helsinki.
STATISTICAL ANALYSIS
Data obtained in the study were analyzed using the SPSS version 15.0 software (SPSS Inc., Chicago, IL, USA). Descriptive statistical analysis results were shown as mean ± standard deviation values for numerical data, and as number (N) and percentage (%) for categorical data. Baseline characteristics were compared using the Fisher Exact Test, Pearson Chi-Square test and the Independent Samples t-test, as appropriate. Comparisons of CONUT and PNI complications were made using the Fisher's Exact Test and Pearson Chi-square analysis. Statistical significance was accepted as P < .05.
RESULTS
Various complications were seen after CABG surgery in 38 (25.5%) patients. Renal failure was the most predominant issue in 18 (12.1%) of them. Hemorrhage occurred with eight (5.4%) patients. Pulmonary problems were seen in five (3.4%), and neurological troubles were seen in three (2.0%) patients. Mortality was seen in seven (4.7%) patients. All complications are shown on Table 3 .
In the PNI groups, there was statistical significance between malnutrition and complication (P < .001). More complications occurred with the severe PNI group. Renal complication (P < .001), hemorrhage (P = .038), and mortality (P = .025) were high in the severe PNI group. The correlation between PNI and postoperative complications is shown on Table 4 .
In the CONUT groups, there was statistical significance between malnutrition and complication (P < .001). More complications occurred in the severe CONUT group. Renal complication (P < .001), hemorrhage (P = .007), and mortality (P = .005) were high in the severe CONUT group. The correlation between CONUT and postoperative complications is shown on Table 5 . The Heart Surgery Forum #2019-2493
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DISCUSSION
There is an association between low PNI, which is a marker based on the nutritional-inflammatory process based on serum albumin levels and the lymphocyte count. Low PNI levels correlate with increased mortality rates in CAD patient following CABG surgery [Keskin; Wada 2018] . In our study, we determined significant statistical correlations between the severe PNI group and increased postoperative renal complication, hemorrhage, and mortality following CABG surgery.
There are studies about the correlation between a high CONUT score, a marker of poor nutrition, and increased complication rates following percutaneous coronary intervention in stable CAD patients [Wada 2017] .
Atherosclerotic plaque rupture is a lymphocyte-mediated inflammatory process [Pu 2012] .
In the acute period of the CAD, lymphocytopenia is a common finding during the stress response and is secondary to increased corticosteroid levels. On the other hand, lymphocytosis is considered a more appropriate inflammatory process and quiescent of the inflammatory status [Onsrud 1981] . There are studies about correlation between lymphocytopenia and occurrence of CAD complications and mortality following myocardial infarction [Arbel 2012] . Serum albumin is an inhibitor of platelet aggregation that increases the production of the prostaglandin D2 (PGD2), which plays a major role in anti-aggregation [Maalej 1999 ]. In addition, hypoalbuminemia increases blood viscosity and disrupts endothelial function [Joles 1997] .
Malnutrition has been recognized as an independent risk factor for morbidity and mortality in patients with chronic heart failure (CHF) [Kalantar-Zadeh 2004; Sargento 2014] . The prognostic influence of malnutrition in CAD is not very well understood. Decreases of the serum albumin level may increase risk factors for CAD [Oduncu 2013 ].
Our study indicates that PNI and CONUT are significant prognostic factors for CAD patients undergoing CABG surgery. There are manifest correlations between the severe PNI and CONUT groups and morbidity and mortality after CABG surgery. We found that renal complications, hemorrhage, and mortality rates increase significantly in patients with severe malnutrition. 
